Abstract
Introduction
Allergic asthma is a complex disorder, which involves a significant contribution of environmental stimuli for the manifestation of symptoms and degree of clinical severity. Chronic asthma is pathologically characterized by airway inflammation, increased mucus production, airway remodelling and airway hyper-responsiveness to bronchoconstrictive agents [1] .
The aquaporins (AQPs) are a family of small transmembrane proteins that facilitate osmotically driven water transport, and in some cases the transportation of small solutes such as glycerol [2] . AQP5 is expressed in the apical membrane of type I alveolar epithelial cells, acinar epithelial cells in submucosal glands and large airway epithelia [3, 4] . The volume of liquid secreted from the nasopharynx and the upper airways was lower by 2-fold in AQP5 knockout (KO) mice, resulting in hypertonic fluid with elevated protein concentration [5] . In addition, the previous studies found AQP5 might be involved in the regulation of MUC5AC production [6] , airway hyper-responsiveness to cholinergic stimulation and altered lung resistance and dynamic compliance [7] , lung infection [8] , airway inflammation [9] and acute lung injury [10] . [11] . In 
House dust mite (HDM) represents one of the most common aeroallergens in allergy and asthma, influencing approximately 10% of the population. Chronic exposure to HDM extract in mice could lead to persistent airway inflammation, hyper-responsiveness and remodelling, as a accepted model of chronic asthma

Materials and methods
Human bronchial tissues
Results
Expression of AQP5 protein in human bronchi
The lower airways without cancer were selected for pathological evaluation. 1A ) and submucosal glands (Fig. 1C) of the bronchi. The expression of AQP5 proteins was obviously higher in the epithelial cells of airway mucosa (Fig. 1B) and submucosal glands (Fig. 1D ) in asthmatics.
Allergic inflammation in HDM-treated mice
Administration of HDM for 5 weeks to C57BL/6 WT mice led to a significant increase in the amount of pulmonary oedema and epithelial hypertrophy in the terminal airway and leucocyte infiltration (Fig. 2B) , although not in AQP5 KO animals (Fig. 2D) 
Role of AQP5 in HDM-induced cytokine production
BAL levels of IL-4 ( Fig. 3A) and IL-10 ( Fig. 3B) 
Airway epithelial mucin changes after chronic HDM exposure
Chronic exposure to HDM induced obvious metaplasia ( Fig. 4A-2 Fig. 4A-1 ) and AQP5 KO mice with HDM ( Fig. 4A-4 Airway MUC5AC and MUC5B changes after chronic allergen exposure Figure 5 demonstrates that more cells with positive staining of MUC5AC (Fig. 5A) and MUC5B (Fig. 5B) (A-3, B-3 Of mucin genes in adult human lung [20] , MUC5AC and MUC5B appear to be the predominant genes expressed and the most abundant in mucus secretions [21] . Our data provide solid evidence to support the involvement of AQP5 in overproduction of [25] , of which CFTR expression was enhanced whereas AQP5 expression was completely abolished after IL-13 treatment. However, amiloride administration did not inhibit water permeability of airway AQPs [26] . IL-13 did not affect AQP3 or AQP4 expression, whereas it completely inhibited the expression of both AQP5 mRNA and protein [25] .
), hyperplasia and hypertrophy of goblet cells with staining positively with periodic acid-Schiff for mucin in WT mice, as compared with animals challenged with PBS (
Fig. 2 Histological findings of lung tissues with peripheral airways (haematoxylin and eosin, ϫ400 origin) from WT mice with PBS (A) or HDM (B) and AQP5 KO mice with PBS (C) or HDM (D) after the intranasal challenges, once a day, 5 days a week for 5 weeks.
Fig. 3 Levels of IL-4 (A), IL-10 (B), IL-2 (C) and IFN-␥ (D) in
Fig. 4 Histological findings (A) of PASstained sections of airways of WT mice challenged with PBS (A-1) or HDM (A-2) or AQP5 KO mice with PBS (A-3) or HDM (A-4) after the intranasal challenges, once a day, 5 days a week for 5 weeks. Morphometric quantification of PAS
Our findings are supported by a number of previous studies, e.g. pilocarpine-induced fluid secretion [5] and AQP-deletionimpaired osmotic equilibration [27] . However, another study showed that mice deficient in AQP5 were hyper-responsive to cholinergic stimulation and had high lung resistance and low dynamic compliance [7] . The differences between present and previous study [7] [28] . However, other studies demonstrated that siRNA-induced AQP5 down-regulation was associated with MUC5AC over-expression in SPC-1 cell line [29] . We believe the discrepancy between our findings and those of other investigators may be due to the differences between the in vitro and animal models. There is a great need to investigate and understand the role of AQP5 in acute and chronic airway diseases.
In 
